Clinical pharmacokinetics of meropenem in pancreatic juice and site-specific pharmacodynamic target attainment against Gram-negative bacteria: dosing considerations.
Very few studies have revealed the dynamics of meropenem penetration into the pancreas or pancreatic juice in humans. This study of the clinical pharmacokinetics and pharmacodynamics of meropenem in human pancreatic juice was performed to establish a basis for the validation of dosing regimens for pancreatic infections. Ten patients with endoscopic naso-pancreatic drainage received 500 mg meropenem over 0.5 h via intravenous infusion. Venous blood and pancreatic juice samples were collected post-infusion for up to 5.0 h and used to obtain measures of meropenem concentration. The probability of attaining the pharmacodynamic target (40% of the time above the minimum inhibitory concentration [MIC]) in pancreatic juice against MIC distributions for clinical isolates of Gram-negative bacteria was determined using a Monte Carlo simulation. The mean maximum concentration of meropenem in pancreatic juice was 2.08 ± 0.94 μg/mL at 1.025 ± 0.18 h. The pancreatic juice/plasma ratio was 0.055 ± 0.028. A 0.5-h infusion of 500 mg meropenem every 8 h achieved a 99.4% probability of target attainment against Escherichia coli, 96.4% against Klebsiella species, 94.3% against Enterobacter species and 96.2% against Proteus species, but only 41.3% against Pseudomonas aeruginosa isolates. Intravenous meropenem exhibits low penetrance into pancreatic juice. However, a dosing regimen of 500 mg meropenem (0.5-h infusion) every 8 h provides sufficient drug-exposure time in pancreatic juice against the four common Gram-negative bacteria populations.